• Neurons morphologically polarize by extending neurites directionally in response to soluble chemokine gradients and adhesive cues present in the extracellular environment.
• To understand the complex signaling mechanisms that mediate neuritogenesis, global proteome profiling was applied in combination with a novel neurite purification methodology for comparative analysis of the soma and neurite proteomes of neuroblastoma cells.
• Bioinformatics and functional analyses of 4855 identified proteins revealed a spatially compartmentalized Rac/Cdc42 signaling network that operates in conjunction with multiple GEFs and GAPs to control neurite formation.
• Our findings provide: -Insight into the spatial organization of signaling networks that enable neuritogenesis.
-Comprehensive system-wide profile of proteins that mediate neuritogenesis, including those that control Rac and Cdc42 signaling.
Extending neurite and soma purification from neuroblastoma cells

Microporous filters 1 with laminin coating
Proteomics analysis: SCX-C18 2D-LC-MS to reveal relative protein abundances in neurite and soma fractions
Biological validation and characterization
• Equivalent amounts of protein digests from neurite and soma fractions were separately analyzed by 2D-LC-MS/MS using the LTQ linear ion trap.
• FDR management for protein identifications through the decoy database search approach in conjunction with SEQUEST.
• The ratio of total peptide spectrum counts (neurite/soma) for a given protein in each fraction was used to quantify the relative abundance of the protein.
• A protein was considered to be increased or decreased in a particular fraction if its neurite/soma ratio changed by ≥2 fold or if it was detected in only one fraction (unique). All other proteins were considered to be equally abundant in the two fractions.
• Quantitative Western blotting/densitometry to confirm the relative changes in protein abundance measured by LC-MS/MS.
• Ingenuity Pathway Analysis program and Knowledge Base IPKB to identify spatial organization of signaling networks.
• RNA interference analysis, immunofluorescence and time lapse imaging for functional characterization of Rac, Cdc42, GEFs and GAPs.
s o m a n e u r i t e s o m a n e u r i t e s o m a n e u r i t e s o m a n e u r i t e Neurite Soma
• Proteomics analysis identified 4855 proteins and provided reliable quantitation data on relative protein abundances in purified neurite and soma fractions from neuroblastoma cells 2 .
• The neurite compartment is highly enriched with proteins that control integrin function, the actin cytoskeleton, and axonal guidance, whereas the soma is enriched with proteins that control DNA/RNA metabolism and ubiquitinylation.
• Bioinformatics and functional testing of Rho family GEFs and GAPs revealed a complex network of regulatory proteins that control different aspects of the neurite including neurite extension/retraction kinetics, length, and shape. 
